It may also result from the way in which armies prepare personnel for exposure to adversity, in the hope that they will not become disabled and that the likelihood of subsequent illness is reduced. 12 The future health needs of the all service personnel should now be considered. As research findings are published, pertinent information should be fed back to all service personnel in order to minimise misconceptions about the nature of the illness and to prevent competing models of illness that may be harmful.
Introduction
Teenage pregnancy is an important public health problem as it often occurs in the context of poor social support and maternal wellbeing. Some studies have suggested that first teenage pregnancies have a higher frequency of adverse perinatal outcomes. 1 2 However,
What is already known on this topic
The term Gulf war syndrome has been used to describe illnesses and symptoms experienced by veterans of the 1991 Gulf war Concerns exist over the validity of Gulf war syndrome as a unique entity What this study adds 17% of Gulf war veterans believe they have Gulf war syndrome Holding the belief is associated with worse health outcomes Knowing someone else who believes they have Gulf war syndrome and receiving more vaccinations were associated with holding the belief
The full version of this paper is available on the BMJ's website there is argument about whether this is an independent association 1 2 or explained by confounding factors. [3] [4] [5] In general, the risk of adverse outcomes is lower in second pregnancies. However, longitudinal studies comparing outcomes in first and second pregnancies in teenagers have produced inconsistent results. [6] [7] [8] [9] Cross sectional studies comparing the outcome of second births in teenagers and older women have observed increased rates of preterm birth, low birth weight, and perinatal death 10 11 but have failed to adjust for potential confounding factors such as smoking and socioeconomic deprivation.
Scotland is well placed to study the outcomes of teenage pregnancy. Teenage pregnancy rates in the United Kingdom are the highest in western Europe. Routine obstetric data have been collected on more than 99% of births in Scotland for over 20 years. 12 Scotland has a population that is relatively homogeneous in terms of race, and health care is free at the point of access, including all medical, surgical, drug, and dental treatment during pregnancy. The aims of this study were to determine whether teenage pregnancy was associated with increased rates of adverse perinatal outcome, whether the association differed by parity, and whether any associations were independent of confounding factors.
Methods
We used the Scottish morbidity record 2 (SMR2) database to identify all singleton births resulting in a live or stillborn baby during 1992-8. Inclusion in the main study group was restricted to first or second births, gestation at birth of between 24 and 43 weeks, birth weight > 500 g, maternal age between 15 and 29 years, and non-smoking mothers. We also selected a second cohort who fulfilled all the above criteria except that they were classified as smokers at the time of first attendance for antenatal care.
Definitions and denominators
First births were defined as births to women who had had no previous pregnancies or whose previous pregnancies had all ended in either therapeutic abortion or miscarriage. Second births were defined as having been preceded by only one pregnancy that did not result in abortion. Gestational age at birth was defined as the number of completed weeks of gestation based on the estimated delivery date in the clinical record. A small for gestational age baby was defined as a live baby who was less than the 5th percentile of birth weight for the given week of gestation, using percentiles derived from all Scottish singleton live births recorded in the SMR2 database with values for both birth weight and gestational age in 1992-8 (n = 409 541). The denominator was all live births.
Very preterm delivery was defined as birth of a live baby at 24 to 32 weeks' gestation, and the denominator was all live births at or after 24 weeks' gestation. Moderately preterm delivery was defined as live births at 33 to 36 weeks' gestation, and the denominator was all live births at or after 33 weeks' gestation. Stillbirth was defined as delivery of a dead baby at or after 24 weeks' gestation, and the denominator was all births at or after 24 weeks' gestation. Neonatal death was defined as death of a liveborn baby in the first 28 days of life, and the denominator was all live births. Emergency caesarean section was defined as any unplanned caesarean delivery, and the denominator was all live births.
Maternal age was defined as the age of the mother in completed years at the time of birth because many of the outcomes were delivery related. Maternal height was measured in centimetres. Postcode of residence was used to derive Carstairs socioeconomic deprivation scores. 13 These are based on 1991 census data on car ownership, unemployment, overcrowding, and social class within postcode sectors. The deprivation scores were then used to categorise women into quintiles based on the study population. Non-smoking was defined as never having smoked at the time of first attendance for antenatal care, and smokers were defined as women who were current smokers at the time of first attendance for antenatal care. Details of the statistical analyses are available on the BMJ's website.
Results
Data were complete in 371 531 (90.3%) cases, and the main study group comprised the 110 233 nonsmoking women aged between 15 and 29 years having a first or second birth between 24 and 43 weeks gestation of a baby weighing over 500 g. Table 1 shows the demographic characteristics and the frequency of adverse outcomes in the study group.
We then compared the risk of adverse outcomes associated with maternal age 15-19 between first and second births. This indicated that the risk of delivering a small for gestational age baby and of having an emergency caesarean section did not differ significantly by parity. However, when the risk of adverse obstetric outcomes associated with maternal age 15-19 was compared for first and second births, there were significant differences in the odds ratios of moderately premature birth (P = 0.01), extremely premature birth (P = 0.004), and stillbirth (P = 0.03) (table 2) . Therefore, the multivariate analyses were stratified by parity. On multivariate analysis, women aged 15-19 years having first births were not at increased risk of any of the six adverse outcomes studied compared with women aged 20-29 (table 2) . However, among second births, mothers aged 15-19 were at significantly increased risk of moderately and extremely premature birth and stillbirth (table 2). Emergency caesarean section was less likely among younger mothers at both first and second births. There were no significant interactions between maternal age at the time of delivery and socioeconomic deprivation quintile, height, year of delivery, or previous abortions for any of the outcomes for either first or second births.
When the risk of adverse outcome was compared within the age range 15-19, there was no significant variation in the risk of moderately or extremely premature birth, stillbirth, neonatal death, or delivery by emergency caesarean section. However, compared with 19 year old women, the risk of delivering a baby weighing less than the fifth percentile for gestational age was significantly lower among women aged 16 to 18 ( figure) .
The proportion of women who were current smokers but fulfilled the other inclusion criteria at the time of first attendance for antenatal care varied by age and parity. Among women aged 15-19, 12 862 (47.5%) of first births and 2148 (54.8%) of second births were to smokers, whereas among women aged 20-29, 28 875 (27.4%) of first births and 26 120 (34.1%) of second births were to smokers (P < 0.001).
When outcomes among 70 005 smokers were analysed, the risks associated with maternal age 15-19 again varied by parity. Among first births to smokers, there was a weak positive association between being aged 15-19 and moderately premature birth (table 3) . Among second births to smokers, women aged 15-19 were at increased risk of moderately and extremely premature delivery and neonatal death. For both first and second births among smokers, being aged 15-19 was associated with a decreased risk of delivering a small for gestational age baby and being delivered by emergency caesarean section (table 3) .
Discussion
Compared with older women, women who had a first birth during their teenage years were not at increased risk of any of the adverse outcomes studied and, indeed, were at significantly decreased risk of requiring emergency caesarean section. A previous study from the United States found that first teenage birth was independently associated with an increased risk of intrauterine growth restriction and of premature delivery, 1 and a Swedish study observed that first teenage births were at increased risk of perinatal death. 2 The main weakness of both studies was the failure to adjust for maternal smoking. Smoking is one of the strongest risk factors for adverse perinatal outcomes, 14 and previous studies have shown that pregnant teenagers are more likely to smoke than pregnant older women. 15 16 Our findings in non-smoking mothers suggest that the positive associations previously reported among first Emergency caesarean section 0.6 (0.5 to 0.6)*** 0.5 (0.5 to 0.6)*** 0.8 (0.6 to 1.0) 0.7 (0.5 to 1.0)* * P<0.05, **P<0.01, ***P<0.001. †Adjusted for maternal height category, socioeconomic deprivation quintile, previous spontaneous and therapeutic abortions, and year (risks associated with second births also adjusted for previous perinatal death).
Maternal age (years)
Adjusted odds ratio Adjusted odds ratios and 95% confidence intervals for delivering a small for gestational age baby (less than the 5th percentile for gestational age) associated with maternal age among first teenage births to non-smokers. Odds ratios were adjusted for maternal height category, socioeconomic deprivation quintile, previous spontaneous and therapeutic abortions, and year. The reference category was women giving birth aged 19 Table 3 Adjusted odds ratios † (95% confidence intervals) for adverse outcomes in first and second births to women aged 15 to 19 compared with women aged 20-29 (smokers) births might simply reflect inadequate adjustment for confounding variables. Indeed, when outcomes were compared within the age range 15-19, women aged 16-18 had a decreased risk of intrauterine growth retardation, which is consistent with a previous population based study from the United States. 17 By contrast, we found that second births among women aged between 15 and 19 years were associated with an almost threefold risk of extremely premature birth and stillbirth compared with women aged between 20 and 29 years (table 2). A similar pattern was observed among women who smoked. However, the Scottish mortality record database does not include information on the number of cigarettes smoked a day or the duration of smoking. Both of these might be expected to vary systematically with age. Since there is a dose-effect relation between smoking and adverse outcomes, 18 the findings among smokers should be interpreted with caution.
Conclusions
Our findings suggest a causal relation between second teenage birth and adverse pregnancy outcome. It is unlikely that the association can be explained by differences in the interval between pregnancies among teenage and older mothers since the associations observed were much greater than those previously reported for short intervals between pregnancies. 19 Furthermore, teenage mothers were not at increased risk of a small for gestational age baby, which is known to be more common after a short interval between pregnancies. 19 A biological cause could be confirmed or refuted only by access to more detailed socioeconomic information at the individual level. This would require prospective collection of data.
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What is already known on this topic Teenage mothers are more likely to deliver prematurely and to have a perinatal death than older women
Teenage mothers are also more likely to smoke, be having a first baby, and live in adverse social circumstances
What this study adds
Non-smoking women aged 15-19 having a first birth were not at increased risk of adverse obstetric outcomes compared with women aged 20-29 after potential confounding variables were adjusted for Non-smoking women aged 15-19 having a second birth were at significantly increased risk of both premature delivery and stillbirth compared with women aged 20-29
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